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STEPS IN TRANSPORTATION’'S PROGRESS
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The Evolution of the Locomotive From the Pygmies of the Past to the Giants of the Present—What Becomes
of Old Locomotives and Railway Cars and Those That Have
Outlived Their Usefulness?
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HE progress of transportation In | tons, had eylinders 16 by 20 {in<hes and

this country and s present

high stute of elliclency can be

emphasized in no better way
than by a compavison of the Inrge and
powerful steamn and electric lovouio-
tives used by the New Haven today
with some of their prototypes of some
of the old New Englan! rallroads
which now form part of the New Ha-
ven's system in southern New Eng-
land,

Comparing thesge pygmies of the past
with the giant locomotives of todny
brings to the mind nt once the enor-
mous strides made by rail transporta-
tion in the last three-quarters of a cen-
ftury and presents one of the chief ron-
sons «for the country's growth in this
period. These lovomotives, seen
thelr successive types, are like steps in
the ladder of national progress.

Some Historic Railroads,

Many types of locomotives have been

geen on the New IHaven's lines, types

In |

four and one-half foot drivers. Fur
munny years it ran between Fitchburg
nnd South Framingham. .

The Washington, Built by Griggs, 1854,

An engine of n somewhat different
trpe and of later design was the Wash.
Ington of the Noston and PProvidence.
This engine was bullt in the Roxbury
shops of the company by G, 8, Griggs,
the road's master mechanle, who turn-
ed out many famons engines, This lo.
comotlve was constructed In 1854 and
fur years made fust time over the line
lhetween Boston and Providence, now
traveled by the New Haven's blg Pa-
cifics and {ts limited trains. The Wash.
Ington welghed twenty-four and three-
quarter tons, s eylinders were 15 by
20 and fts driving wheels five feet in
diameter,

Like many engines of thia period, the
Washington was what 18 known as “an
inslde connected engine,” its maln rods
being between the frames and working

representing every stage of the locomo- on a cranked axle Jolning the main
tive's marvelous evolution, and this 18 drlving wheels. This type is still fol-
because the New Haven 18 made up of | lowed by English engine bullders. It

more of the original rafltoads of this was discarded venrs ng

o by Amerlean

couutry thun any other large system. | bullders, In this type the cylinders are

The development of the locomotive I8
Indissolubly linked with the history of
these railroads.

The Earliest Locomotives.

Between the very early locomotives,
such as that seen haullng a traln on
the old Hartford and New Haven In
1841, and the latest Paclfic type en-
gines used to bnul the New Ilnven's
fast passenger trains there 18 lttle re-
semblance. Yet in these curlous con-
trivances, spouting smoke from their
tall smokestacks and at first barely
beating out the horse, s secn the germ
of the idea now embodied in all its
completeness of detall In the engines
of today. It remulned for mechanical
genius to perfect this ldea In order to
make the transportation Industry the
great lnstrument of commerce and so-
clal Intercourse that it bas now be-
cuma.

The Governor Bradford, 1844.

Representing a conslderable andvance
r¥er the very early types of loco
notives 18 the Governor Bradford,
#hich was once familiur to patrons of
dhe Old Colony, Here the locomotive
ras actually beginning to take shape,
Bullt by the old Boston firm of Iinck-
®y & Drury in 1844, this engine weigh-
od fourteen and a half tons. Its eylin.
ders were 12 hy 20 inches, and its sin-
gle drivers had a dinmeter of five feot.
In 1885 this old engine, rebullt and
modernized to some extent, was still
foing duty as a switch epgine in the
Boston yards.

The Uncle Tom, 1844,

A contemporary of the Governor
Bradford and of the sume type wins
the Uncle Tom, used nt one time on
the Boston, Clinton and Fitehburg.
now merged In the New Ilnven sys
tem. Bullt some tlme in the forties,
this eurlous englne fur years huuled n
local passenger train consisting of two
cars between Flichburg and Sterling,
Mass, Like all early engines, It burned
wood and for the purpose of letting
off steam had a tall plpe close to the
cab, But the feature of this engine
which attracted attentlon throogh the
countryside was the figure of the lttle
darky, Uncle Tom, mounted in front
and used Aas a flag hollder. This en-
gine had four foot drivers,

The Leominster of the B, B. and F,,
18489,

Appearing only five years after the
Governor Bradford and the product of
the snme bullders, the Leominster, also
of the Boston, Clinton and Fitchburg,
bears interesting testimony to the ra-
pidity with which the evolntion of the
locomotive was proceeding In those
years and reveals the constant study
the early deslgners were making of the
prohlems of Inecrensing the power,
welght and speed of thelr creations.
This Jocomotive weighed twenty-four

placed below the smoke box.
The Roger Williams, 1848.
Marking the transition stige from In.
comotives of the Governor Rradford
t¥pe and those of a later perlod was
the Ioger Willlams., This locomotive
was bullt in Lowell, Mass.,, and was
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Y7 O\ THE WASHINGTON, BUILT BY GRIGGS, 1854

foot drivers. It made over fifty miles
un hour at times,

ITl-n Comet of the Hartford and New
Haven.
Falrly representative of the American
| style englue of the sixtles was the en-
| gine Comet of the Hartford and New
ITaven, possessing among {ts features
(two domes, one for the whistle and one
for the safety valve, and havisg its
siand boxes curiously concealed in the
wheel covers,
The New Haven Engine of 1879.
The Hercules of the New IInven road

Is more or less typical lkewl=e of the

Incomotives of the early elghties, re-
veallng, as compared with its proto-
| types, n great Incrense In welght and in
the size of the driving wheels, ‘I'his lo-

Jccmoliw was built in the New Haven's

[
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THE ROGER WILLIAMS, 1848

rebuflt and en'arged In 1846. It then
welghed twelve tons, had 13 by 16 inch
eylinders and five foot drivers, To this
locomotive fell the honor of pulling the
first passenger traln from Providence
to Stonington in 1873 on the road, the
New York, Providence and Hoston,
which now forms part of the New La-
ven's shore line,

The Daniel Nason, 1858,

The Daulel Nagon, for many years
one of the most fumous englues of the
Boston and Providence, was nnother
creation of Master Mechanle Griggs
This engine was bullt In the Roxbury
“hops in 1838, welghed twenty-live and
(hree-quarter tons and had eylinders
measuring 16 by 20 Inches and four
and one-hnlf foot drivers. A econ
spieuous feature of these engines was
the running bourd, with its gunrd rails
chiefly (o permit the fireman to eraw |
forward while the locomotive was run
uing nnd subricate the eylinders and
valves. Locomotives of this type fre
quently attained a speed of sixty miies
an hour. This locomotive continued
In service untll 1850, It was exhibjted
it the World's falr at Chicigo and 1s
now o the museum at Purdue univer-
sity,

The Mohegan of the N. and W. 1859,

Engine No, 8 of the old Norwich and
Worcester rond, now one of the New
Hnven's leased lnes, wons a type very
common half a century ago and of
which numbers are yet to he seen.
This loeomotive, the Mohegan, was
purchased of Samuel Hatoh in 1850.
It cost §5,000, an average price for lo-

thops In 1870 and welched 75,200
pounds. Its driving whecls were sixty-
three Inches in dlameter. It was con-
demned about 1807,

One of the Early Consols, 1880,

Blze and power became Incrensingly
evident in the locomotives turned out
for these New Enpgland rouds in the
elghties, as shown, for example, in the
consolidation engine No. (4 of the New
York and New Englaud, This type ap-
penrs but a few steps behind the pres.
ent. Bullt at the Hinckley works in
Boston In 1880, the big locomotive re-
veiuls the great steides made by the
bullders of the Governor Bradford in
the decndes that had lntervened,

Without the tender thiy englne
welghed sixty tons. It had 22 by 22
inch eylinders and forty-four {neh driv-
ers. It was one of the blggest engines
seen east of the Hudson and for years
wius used In the frelght service be-

tween [lartford and Hopewell June-
tlon. Bilg ns this engine appenrs in

compurison with the early ones, It
would take nbout four sucli engines to
equal the eficlency of the New Ha-
ven's largest engines of today.

Twe Early Moguls.

The Mogul type of engine is repre-
sentedd In the Capitol of the old
Providence and Worcester rond and
nlso in engine 100 of the New York
nnd New Huogland. The latter was
bullt at Providence in 1858 and welgh-
ed 127000 pounds. Its eylinders were
20 by 24 and drivers sixty-elght inches
Thlr locomotive bauled the famous

comotives of that perind. This engine| White Ghost passenger traln on the
weighed 50,350 pounds, had 14 by 22 New England becwecn Boston i W-
Inch exlinders and four and one-half |

Iimantie and was the first lnrge Mogul
seen In New Enpgland., In 1800 it was
rold to the Housutonle rond and there-
nfter was used In the freight service.

The New Haven's Giants of Today,

Dwarfing even these large locomo-
tives, however, are the New Haven's
Pacific type engines, known as the
1300 serfes, the e¢mbodiment of power
and eficlency and capable of tremen-
dous speed If required.

Compared with the fourteen and a
half tons of the Governor Bradford,
these leviathans of the rall welgh 154,-

{000 pouds on the drivers and have a

total welzht of 251500 pounds (354,100
pounds, Including tanks), The drivers,
Instead of belng slxty inches in di-
ameter, are seventy-three Inches, and
there are six of them Instead of two,
The 12 by 20 inch eylinders of the
Governor Bradford have grown Into
eylluders measuring 24 by 28 {nches,
and a further metamorphosis has been
wrought in the addition of the super-
heater device by which steam s heat-
ed to a very high temperature, which
adds 20 per cent to the power and fuel
economy of the locomotlve, These
locomotives exert a tractive force of
37,000 pounds,

The New Haven's Latest Electric Lo-
comotive.

Typleal of the new chapter of trans-
portation history which the progress of
electrical selence has hrouzht ahout
nre the New Ilaven's latest electrie lo
cototlves usid In hanling passenger
and freight trains in its electric zoue
between New York and New Haven,
Differing radleally In appearance from
the latest steam levinthans, these elee-
trie locomotives have little about them
to suggest the tremendous tractive
force of which they are cupnble. *“A
hox on wheels” they might be ealled.
Yet these aloctrie locomotives will haul
an 800 ton passenger traln at a max|-
mun gpeed of fifty-five miles an hour,
They will hondle 1,500 ton freight
trilns at a maximum speed of thirty-
five miles an hour,

But more than this these electrie mo-
tors ean do., Unllke the steam locomo
tive, It I8 possible to hitch two together
nnd operate them with one crew as j
single unit on what I8 ealled the mult|
ple unit plan, thus doubling the power.
Thus two of these locomotives oporatoed
by one erew will haul a 1,800 top pus
kenger traln at Ofty-tive miles an hour
and a 3.000 ton frelght traln ar thiry-
five miles an hour,

Frelght trains of this size, 83.000 tons
being the tralling load, are, In faet,
operated dally between the New 1y
ven's Harlem river terminul and New
Haven,

These electrie locomotives welgh 110
tons, 80 per cent of this welght helng
directly on the four palrs of drivers
The maximum tractive force they ean
exert Is 40,000 pounds, 13,000 pounds
continuously. In this type of motor the
current, having 11,000 volts, pusses
from the trolley wire through the pan.
tagraph and by means of transformers
ingide the cab 18 reduced to 600 vols
and 18 then dellvered to the motors.
There are eight of these In |, ap.
ranged in four groups, These locomo-
tives were bulit under the combiped
direction of the engineering forces of
the New Haven and the Westinghousg
Blectric and Manufacturlng cumpany,

45' THE“MOHEGAN" OF
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Becondhand Engines and Cars.

The Independent of June 21, 1915.[
nsks, “What becomes of all the old
locomotives and rallway cars and those
that have outlived their usefulness?"
And the paper replies: “They are sold |
to small roads and to contractors, and
the market for them s worldwide

“When some one In Indla or Africa
wishes to bulld and equip a rallway
cheaply and quickly he communicates
with an agent In New York, amd the
rest {8 easy. There are a number of
dealers in secondhand eailway equip-
ment In this country. The advertise.
|ments of thelr stock appear in the trade
Jjournals. Negotintions are concluded
| quickly, and it Is not long before a big
tramp steamer londing at 4 New York
dock has a consignment of hundreds of
Itons of ruillway cargo stowed In its
| hold to be unloaded at some port at the
world's end.

l “When, some years agn, the motive
| power of thie New York elevated lines
wis changed from stenm to electriclty
there was sent out one of the largest
lots of secondlund rallway muaterial|
ever put on the market—340 englnes |
nnud 134 ecars. So Amerieans travellug
ln strange places frequently encounter
these old elevated engines. Some nre In
Africa, some in India; they are m_-ut-l
tered all over South America, lo Mex-'

[}

rallway, while Eurape, with a popula.
tion of 455.547.0%4, reported but 212,041
nilles of rallway,

It would be lmpossible to compare !
frelght and passenger car equipment
of the present day with that of the
early ridlroad period. While todas the
equipment of practieally all raiiroads
of the country I8 more or less stand-
ardized, in the early dnys of raliroad
building passenger cars in particular
were of any design that appealed to
the maker. In other instances old
stngeconches were utillzed.  The pres-
ent equiptent of the rallroatls of
the United States s practically all
moidern.  About four-fifths of the loco-
motives and freight enrs now In use
and about three-quarters of the pas.
senger cars have been purchased since
1000. An estlinate of the cost of rail-
way equipment now In use by rall-
ways representing 245,024 milles s
placed at $1.573.050.000, Of the 2,304,
267 frelglit cars in service In 1914 the |
avernge capneity was 4389 tons and
the totnl capaclty SOTSESSH tons.
More freleht ean b ¢i in one of
the modern frelght cors than was
hauled in a freizht traln of twelve
ciurs in the enrly days of rallroading.

Some lilea of the growth of rallroads
may be gleaned from statisties of the |
New Haven rallroad. There are in the

THE UNGCLE

ico they are nsed by mining companies
| thnt have thelr own braoch lines run-
ning to the government ronds,

“In Japan, when the emperor's troops
started off for Manchuria at the time
of the war with Russia, many of the
troop trains were hauled by these small
nosed engines with the word ‘Manhat-
tun' still painted on them. Some of
these engines were used on the Mukden
rafiroad in the war,

“These tiny locomotives cost 5,000
aplece when new; sccondhand they
fetched from $2,600 down., ‘The cars
were sold at from $400 to $000 each,

“Cars and englnes that have been
nsed on steam rallroads of standard
znuge bring much higher prices. IPrae.
tienlly no frelght cars are shipped en
tire, although there {58 a good demnand
for passenger cars. The consumption
of these castofMs of the big rallroads 1s
mostly among the logglng ronds of the
country. The rallroad, as a rule, clings
more tenaciously to its cars than to its
englnes."

Present Rallway Efficlency.

With the development of the locomo-
tive the progress (o other departments
of rallroad transportation has naturally
kept pace. While In 184C there were
but 42016 miles of completed rallroad In
the New England stntes, in 1014 there
were 7,822 single track miles in this
section and 13,628 fotal miles of all

TOM, 1844,

tracks of the rompany over ADMN
tous of steel In the ruils, which I8 70,- |
000 more tons thon o all the battle-
ships owned by the United States gov-
ernment. There are 2,223 bridges—
thirty-one miles of bridges. The num-
ber of freight cars Is 37,000, passenger
cars 2,500, locomotives 1,300, The
fre'ght cars run every day over 673,
000 miles, while the passenger cars
run 10,000 miles an bour. There are
452 stations and about 36,000 employ-
ees, recelving over S35,000000 a year
lu wages. About D000 persons are
served every day by this one raliroad.

In 1014 there were 1,008,518 employ-
eces on the rallromds of the United
States, who recelved compensation
amounting to £1.373.000811, or 45,156
per ceut of the gross earnlngs. In other
words, of every dollar tuken In by the
rallronds the employecs get a little over
456 conts. Of all money pald out by the
rallronds for opernting expenses the
employees' share amounted to 62.51 per
cent

The eapital eost of the rallronds of
the country 1s $I15.531.001.870, or &04..
479 per mile, which comparen with a
eapital ecost of European rallronds of
about $25,000,000.000, or §124.000 per
mile. It cost nearly twice ns much to
bulld the European raflroads as it did
to bulld those In the Unlted States, de-

track, In this respect the United States
has far outstripped Europe In the bulld-
ing of raflways, for with a census esti-
mnted population in 1014 of HS,H00,081
the Unlted States bad 240,804 miles of

apite the higher cost of labor in this
country,

There are 870,807 stockholders of
Ameriean raflrond stock, of whom 26,-

| erude

country have mercoa-ed in number in
e yeirs 146.7 per cut

The average jou: ¥ of ench pnssgen-
ger on the ruallre ls of the United
States during 197+ was  thirty-four
milles, which compaies with an avernge
Journey of 20.54 mlies In 1504, or an In.
crease of 251 per cent. Each train car-
ried In 1014 an average of fifty-nine
passendsers, compiared with forty-four
in 1804, There were 1,032,086,000 pas-
sengers cuarried on these rallronds o
1914 and S400588,000 in 1804, nn in-
crease of 004 per cent, and there wers
35,128.209,000 passengers earrled one
mlle In 1914 as compared with 14,280,
445,000 pnssenzers carrled one mile
twenty years ugo, an Increase of 145.9
per cent.

The number of locomotives in twen.
ty years ‘nucrensed S1.5 per cent, while
thelr welght Increaged 231.8 per cent
The nuimber of employees Increased In
the =ime period 117.9 per cent, and
thele compensation increased 2129 per
wiut. There were 601 emplovecs per
hundred miles of llne In 1014 and 444
in 1834, an Increase of 56.1 per cent.

The present efficlency of American
rallroads and the low cost of the serv-
lee may be seen from a comparison of
the rates charged for hnuling one ton
of frelght one mlile. In the Unlted
Kingdom this service costs 2.39 cents,
in Germany. 1.37 cents, France 1.30
cents, Russia 1.17 cents, Austria 1.45
cents, while In the Unlted States thlas
service 13 performed for 7.20 mills, or
SU00T20.

As the people of the Unlted States
were the first to grasp the true signifi-
cance of the discovery that steam could
bie utlllzed a8 a motive power, so they
have been first in every stage of rail-
road development. No European coun-
try can Loast of such efllclent rallroad
service as that which is performed by
the rallroads of the United States nor
of such low cost of operation. In three
quarters of a ventury the rallroad man.
#gers of the country have taken a
contrivance—the original loco-
motive—und have constructed out of
thut Idea an efficlent macline thae i8
beyond comparison,

When Wives Were Sold,

When the war between Britain and
France ended In 1815 many of the
Eunglish soldiers found that their wives
had married agaln in the belief that
they were widiws, T r
Ing of the wife was regarded awmong
the Ignorant as a legal solution to the
problem thus presented, and it is sald
that the authorities of the day deemed
it best to shut thelr eyes at the pro
ceedlng. A certuln amount of formal
ity had to be observed, however, be
fore the sale was couslderced legal even
hy the most lgnorant. A Yorkshire
writer mentlons two conditions which
must he earrled out to make a sat
Isfactory sale—the price of the wifp
must not be less than 1 shilling (24
cents), and she must be dellvered
to her purchaser with a new halter
around her neck. The same writer re
cords the case of the woman who zeal
nsly preserved the receipts for her
self as a proof of respectability.

—_——

Granada.

Granadn wns at one tima part of the
Roman provinee of Roetia, but after
the Arah {ovaslon {t became an inde
pendent Moorish kingdom It wns the
In=t possession of the Moors Iin Spnlp
who tearfully gave up thelr country to
their conquerors, Ferdinand and Isa
bella of Spaln, in 1402

———
Not Aloud.

“Oh, dear,” groaned the young wife.
T don't know what to use to ralse m)y
bread! I've tried everything™

i 2

*A derrick nnd a couple of jackscrews
onght to do It," thought her hushand,

075 are stockholders of the New Ha-
ven rallroad The stockholders of the |

but he didu't say it aloud—Fhiladel:
phian Ledger,




